The examination of vaginal smears as a means of diagnosis in carcinoma of the genital organs is a rational procedure.
DISCUSSION ON CYTOLOGY IN THE DIAGNOSIS OF CANCER
OF THE UTERUS Dr. J. Bamforth: The examination of vaginal smears as a means of diagnosis in carcinoma of the genital organs is a rational procedure.
The development of this method of examination. The smears used in the detection of malignant disease in the female genital organs are prepared by the wet-film method. The late Professor L. S. Dudgeon introduced it for the histological examination of fresh tissues over twenty years ago. In conjunction with Patrick (1927) and later with he published two papers giving an account of more than 1,000 tumours which had been examined in this way. The results obtained compared very favourably with those obtained from the examination of paraffin sections. Wrigley (1932) and Bowes and Barrett (1935) used this method in the diagnosis of lesions of the female genital tract. The technique used then is precisely the same as that used at St. Thomas's at the present time. The tissue which is removed at operation is not put into fixative or fluid of any kind but is incised as soon as possible and the fresh-cut surface is scraped with a sharp scalpel. A film is made and whilst wet is fixed immediately in Schaudinn's solution. After passing down the alcohols it is stained with heemalum and eosin, cleared, and mounted with Canada balsam. Very beautiful preparations can be made by this method. As compared with paraffin sections the cells are much less shrunken, the details of nucleus and cytoplasm are more clearly shown. This is essential because the diagnosis depends on the cytological examination alone. Many pathologists believe that in the absence of invasion of the deeper tissues by malignant cells a diagnosis of malignancy cannot be made with certainty (Bland-Sutton, 1922) . The experience of more than twenty years, however, both in this country and abroad has shown that there are certain characteristics of malignant cells themselves which distinguish them from normal cells. It is true that the cells of the most differentiated neoplasms show appearances which differ but little from those of normal cells but in the great majority of cases and in the numerous atypical and more malignant growths, the differences in appearance are considerable. It is true also that in certain cases chronic inflammation may lead to changes in cell appearance which give rise to difficulty. Considerable experience therefore is required before one can become efficient in this method of histological examination. Smears and sections from both normal and pathological tissues should be examined and compared and with continued practice considerable proficiency can be attained. A diagnosis of malignancy can be made from the cytological examination alone in an increasing number of cases. The main criteria upon which this diagnosis depends were originally described by Dudgeon and his associates and I cannot do better than quote from them. considered that "malignant cells stain more deeply than their benign prototype. This is due to the fact that the nuclei have a greater affinity for hkmalum. They vary in size and shape, they are larger than normal and their position relative to the surrounding cytoplasm is in no way constant. The nuclear chromatin is arranged in thick irregular and deeply staining bundles and the fine reticular arrangement of normal cells is rarely seen. The nucleoli are much larger than normal, they are sometimes multiple and stand out as purple or pink dots in the sphere of the nucleus".
It was obvious that the wet-film method of histological examination was capable of wide application and using the same simple technique Dudgeon turned his attention to the examination ofcertain pathological fluids, urine, sputum, ascitic and pleural fluid and stomach washings. Meanwhile, in the UJnited States of America Papanicolaou had been engaged for many years in the study of the cellular content of vaginal smears. As long ago as 1928 he had discovered cancer cells in the human vaginal smear. Some years later, in conjunction APRIL-OBSTET. 1 306 Proceedings of the Royal Society of Medicine 16 with other workers, he published a number of papers on this subject in relation to both normal and pathological conditions and especially as a method of diagnosis of malignant disease in the female genital tract . This procedure has become very popular in the United States. Everywhere it is agreed that the vaginal smear is not intended to replace the biopsy specimen from the cervix or body of the uterus. It is regarded as a preliminary or complementary method of diagnosis and as such can be used as a screening process in the examination of large numbers of patients. If a positive or suspicious result is obtained the patient should be examined very carefully and a biopsy taken. It may be necessary to repeat this procedure. Experience has shown that certain cases of malignant disease which were missed in the clinical examination-including even the use of biopsy-and which might have remained undiagnosed for some time were first detected by the vaginal smear. The importance of early diagnosis in malignant disease and especially in cancer of the cervix is obvious to all. We therefore began to study smears from the vagina and from the cervix. I find that the examination of these smears for malignant cells is harder than that of smears from sputum and considerable practice will be necessary. It is easier to carry out further investigations in gynecological cases than in the case of suspected lung carcinoma and so in reporting a vaginal smear a third report "suspicious" is permissible and indeed is largely used in the IJ.S.A. Especially is this important in relation to cases of very early carcinoma and in the condition of intra-epithelial carcinoma where it may be difficult to decide where to take a biopsy, if indeed to take one at all. Judging by the reports in the literature these cases appear to be increasing in number.
Mr. C. S. N. Swan and Dr. K. R. Dempster: The object of this paper is to describe our experiences in the examination of vaginal and cervical smears from 400 specially selected patients in relation to cancer of the uterus. Smears have been taken from those complaining of irregular bleeding or discharge or both, or in whom some obvious cervical pathology has been found. At the beginning of the investigation a number of cases was examined by Dr. W. M. R. Henderson using smears obtained mainly from the posterior fornix with a platinum loop. In the majority, however, smears were made also from the cervix with Ayre's spatula, by means of which a circular surface biopsy is obtained. We consider that the examination of smears from both vagina and cervix is essential. It is better to obtain the vaginal smear first as the cervical scraping often causes bleeding. The method of preparation is the routine method used at St. Thomas's Hospital for staining smears made from tumours, sputum and other pathological fluids for the diagnosis of malignant disease. The smears are fixed in Schaudinn's solution and stained with haemalum and eosin (Dudgeon and . We have found, as have other workers, that an estimate of the phase of the menstrual cycle can often be made by the vaginal smear. The appearances of the follicular phase are usually distinctive. The comification of the superficial epithelial cells is marked and their nuclei small and pyknotic. The absence of polymorphonuclear cells is striking. We have found, however, that a cervical scraping from a case which gives a clean preparation in the vaginal smear shows many polymorphonuclears although the cervix appears normal. It is usually found that there are many more polymorphs in the cervical smear than in that from the posterior fornix. In the diagnosis of malignancy we have been guided by the criteria already referred to by Dr. Bamforth. Our reports have been classified into three categories: (1) no evidence of malignancy; (2) cells suspicious of malignancy; (3) malignant cells present suggesting either squamous or columnar celled carcinoma. We regard a positive or a repeatedly suspicious smear as an indication for further investigation. As the cervical smear is taken by rotating Ayre's spatula through 360 degrees around the squamocolumnar junction it is impossible to be certain from which part the suspicious cells are derived. If clinical examination reveals a definitely suggestive area or areas local biopsy may be performed. Other workers have found that in some cases it is difficult or impossible to decide where to take a biopsy. A circular or cone biopsy has therefore been recommended. The tissue removed can be examined in a number of sectors and should a suspicious area be found by the microscope, serial sections from the particular sector can be made. We have found that in performing a cone biopsy it is better to use a curved bistoury rather than diathermy owing to the heat coagulation produced by the latter. All cases yielding a suspicious smear on repetition should have a curettage of the cervical canal and body of uterus.
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The results are shown in Table I . The number of cases reported as positive or suspicious in which no further evidence of malignant disease has been found is large but these are due Of the 31 proven cases of squamous carcinoma of cervix, 26 were regarded as clinically positive or suspected, whilst the remaining 5 were not suspected in the first place. Two of these 5 cases are described.
Case L-Woman, aged 61, who had had one child and had worn a ring for twelve years. She had noticed a blood-stained discharge insufficient to necessitate the use of a pad. The cervix was large, with a large bleeding area on the anterior lip which was thought to be traumatic. Smears were reported as positive for squamous carcinoma of cervix. A biopsy was taken from the raw area on the cervix and the cervical canal curetted. Squamous-celled carcinoma was found in the curettings only.
Case 11.-A nulliparous married woman, aged 30, complained only of a brownish intermenstrual discharge for three months. No abnormalities could be found on careful pelvic examination. The cervix showed no break in its epithelium. Suspicious cells were found in the cervical smears on two separate occasions and for this reason a cone biopsy of the cervix was done. Sections were prepared from all parts of the specimen and microscopical examination showed that a condition of intra-epithelial or non-invasive carcinoma was present. The histological appearances of this lesion and the cytological findings are shown in the accompanying photomicrographs. Fig. 1 shows an area of non-invasive carcinoma. Both superficial and deep cells show very atypical appearances. How different these appearances were is shown by the abnormal giant-cell types seen in Fig. 2 of intra-epithelial carcinoma. Both superficial and deep cells from this lesion were found in the smears (Figs. 3 and 4) . Similar results were obtained by others (Skapier, 1949) . In many of these cases described in the literature further sections have shown areas of definitely invasive cancer but this was not found here.
The fact that we have found in this small series several cases of clinically unsuspected malignant disease has given us encouragement. It is true that the majority were easily diagnosable by clinical examination and biopsy. Nevertheless, with the object of gaining experience, and for comparison between the cytology of the smears and that of the sections, it is important to examine smears from these cases also. Owing to the difficulty of obtaining sufficiently trained personnel we have restricted ourselves to examining smears from patients with definite and significant symptoms. the work of the laboratory in the gynxcological department of the University, where reports on specimens from approximately 5,000 cases are issued annually. This affords a rich experience of gynaecological pathology from which we had culled three significant cases of cervical carcinoma-in-situ, not treated originally for cancer owing to misinterpretation of the histological picture, and all eventually developing invasive cancer (Anderson, 1950) . Stimulated by Foote and Stewart's (1948) beautiful mapping of 27 cases of carcinoma-in-situ, clearly demonstrating the inadequacy of a single biopsy, and by the large sample of the cervical junctional epithelium afforded by a "ring" biopsy as advocated by Ayre (1948) , we began to examine all cervices sent to the laboratory for routine histological report by this latter method and a worth-while number of unexpected early superficial cancers were discovered. It became very evident that these early growths and the cytological diagnosis as propounded by were inseparably linked, just as it had become evident that the diagnosis of the earliest cancers was the only way of reducing the mortality of this all too common scourge (Maliphant, 1949) .
We applied the method chiefly to the cervical cancer because it is the commoner, and because the endometrial cancer was admittedly more difficult to discover by smear interpretation. Ayre's (1947) surface biopsy spatula was used, as it seemed reasonable that it should produce better results, and avoid the latency of the small proportion of growths which are sometimes alleged not to exfoliate their cells into the posterior fornix. It has to be realized that this sampling of the entire junctional epithelium must be carefully performed, and that the smear obtained is not of desquamated cells, and is not designed to find endometrial cells (a fact which largely explains the majority of our "false negatives").
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Our first thousand cases were taken from gynaecological out-patients, but not routinely, and the average age of the patients was 42 years. Generous facilities were afforded us, of reading the patient's case notes, while subsequent follow-up with review of many of the smears, led to the assessment of our work, as shown in the following explanatory tables, based on one cervical smear from each case. One case is deemed sufficiently striking to report. It was that of a woman of 40 who did not return for a follow-up visit after cauterization of the cervix. A smear was taken prior to cauterization and found to be positive, but reported only after she had been discharged. It was a whole year before she could be persuaded to return for biopsy, and the cervix appeared to be normally covered by epithelium. A cone biopsy, however, revealed a tiny superficial growth with equivocal invasion, in two out of the twelve blocks made from it. After extended hysterectomy, the remainder of the cervix was sectioned very thoroughly but no more growth discovered (Figs. 1 to 5 Fig. 1 , with pyknotic nucleus of 520.
benign squama at top right. x 520.
DIscussIoN
We believe that because of the accessibility of the cervix and with increased experience in interpretation of smears, and of skill in taking them, the majority of early superficial cancers can be discovered. If there is a "target" lesion, then logically a biopsy best establishes its nature; but, without it, only a sample from the entire circumference can exclude malignancy. This sample may reasonably be expected from the smear technique, but if experienced clinical suspicion is strong, a negative smear should not be regarded as final, and a ring biopsy should be taken; similarly if the smear is positive, but there is no "target" area, a ring biopsy should be taken and the endocervix also curetted. It is worth noting that a brisk postmenopausal bleeding is unlikely to come from a pre-invasive cervical cancer, which carries no blood vessels in the superficial epithelium, and that in such cases where the cervix appears to be healthy, a vaginal smear is the more likely to find an endometrial cancer; but we find also that such cases are admitted so quickly to hospital as to gain no acceleration of their diagnosis and treatment by smear interpretation, and curettage is still the most exact path of diagnosis.
There is, of course, no excuse for radical treatment based on a positive smear alone; the smear technique is a technique for finding patients for definitive biopsy, or curettage, and is not in itself diagnostic.
It was admitted originally that vaginal as well as cervical smears should be done on each patient, but this was not possible and we are now concentrating on cervical cancer with routine screening of all gynecological out-patients. In any case we do not believe that curettage can be omitted in any case of suspicious menstrual irregularity, because of a negative smear. 'igner power ot lig. 4. x 183.
Of the cervical cancers we believe we will find more by taking smears routinely from all cervices, rather than by selecting those in suspicious cases. If we select, we will miss the pre-clinical cancers which are microscopic, and may be present in an apparently healthy cervix.
SUMMARY AND CONCLUSIONS
(1) In a series of 1,000 patients from whom cervical surface smears were obtained, 1I clinically unsuspected cases of cervical cancer (1I1 %) were discovered, and 8 of these were of the pre-invasive type. 7 others, also discovered, were regarded clinically as possibly or probably malignant, but requiring biopsy.
(2) Three endometrial cancers were found in cases clinically suspicious, for which diagnostic curettage had been arranged.
(3) False "positive" smears were 5 out of 26 (19 2 %), and false "negatives", 1 1 out of 876
(1 2 %). 8 cases remain sub judice.
(4) The following conclusions were arrived at: (a) That the cervical smear technique is capable of discovering early cancers of the cervix before they are recognizable clinically.
(b) That the method has a special advantage in centres where the waiting list for hospital admission is large, though a negative smear report should not be weighed against an experienced clinical suspicion calling for biopsy. The method is not diagnostic. Proceedings of the Royal Society of Medicine 22 (c) That radical surgery or radiotherapy is not justified on the grounds of a positive smear report alone.
(d) That endometrial cancer, in view of its considerably lesser incidence, and its acknowledged greater difficulty of interpretation, than cervical cancer, is still better searched for by diagnostic curettage, which should never be omitted simply because the smear report is negative.
(g) That the best results will be obtained by applying the smear method chiefly to the problem of cervical cancer.
Dr. Erica Wachtel: During the past two and a half years routine screening for uterine cancer has been carried out in the Hammersmith Hospital on every woman attending the Gynmcological Out-patients' Department or admitted to the gynvcological wards.
The fact that uterine and vaginal carcinomata can be recognized by smear examination is to-day fully appreciated. Good results can only be obtained by expert interpretation of well-stained slides and also by a satisfactory technique of taking the smears. The latter is usually done by the junior staff who, unless taught differently, are inclined to regard the matter as an unimportant technical detail. It stands to reason that results can only be accurate when the smear is composed of a representative number of exfoliated cells which have been spread out over the slide in such a way that the individual cells can be viewed in detail under the microscope.
In the Hammersmith Hospital we prefer the aspiration method from the posterior fornix because material coming from this pool contains exfoliated cells from the cervix as well as the corpus uteri and because the method is simple, clean and painless.
The number of exfoliated cells depends on the proliferative activity of the tissues as well as on the size of the exfoliating area. Malignant growths have a greater proliferative activity than normal tissues but their surface area is, as a rule, considerably smaller than that of normal tissues. This explains why cancer cells are usually not found at a glance but have to be searched for painstakingly.
A certain and fortunately small percentage of cancers fail to exfoliate at all or do so only to a minimal extent and these account for the inherent source of error. However, as this chiefly concerns advanced and well-established carcinomata, this diagnostic failure is more of an academic than a practical interest.
Cancer cells found in vaginal smears can be squamous or endometrial in origin and are either differentiated or undifferentiated. Malignant cells in general are recognized by their nuclei which are enlarged, often hyperchromatic and contain coarse, irregular chromatin granules.
There are three varieties of differentiated squamous carcinoma cells, viz.: (a) Malignant fibre cells which are elongated thin cells with enlarged hyperchromatic nuclei filling the major part of the cell volume ( Fig. 1). (b) Tadpole cells which resemble amoeba and have very large, hyperchromatic nuclei with coarse chromatin granules varying in size and shape. Many are multinucleated (Fig. 2) ..
(c) Malignant basal cells resembling normal basal cells but having enlarged nuclei with malignant features (Fig. 3) .
In contrast to these definite patterns in which differentiated squamous cancer cells are seen, undifferentiated squamous cells vary in appearance and cannot be classified. They usually appear in clusters. Their origin can only be established if a few differentiated cells are also found, which is usually the case. Their malignant nature is diagnosed by the nuclear structure; absence of cellular borders as well as great variation in size and shape of the individual cells distinguish them as undifferentiated cancer cells (Fig. 4 ). Contrary to the current statement in the literature we found the diagnosis of adenocarcinomata easy because of their tendency to exfoliate in clusters and the uniformity of appearance of the exfoliated cells. The differentiated adenocarcinoma cell looks like the normal endometrial cell but has a "malignant" usually eccentlic nucleus, an abnormal nuclear/cytoplasmic ratio and apparent though not very sharp cell borders (Fig. 5 ).
Section of
Undifferentiated malignant endometrial cells are seen in tight clusters of which usually only the nuclei are apparent, as cellular borders are not distinguishable (Fig. 6) .
A critical review of the results of screening is, I think, a direct answer to the important question of the reliability of this form of cancer detection. From January 1 to December 31, 1950, 1,244 smears from 946 patients were examined. 22 of these patients were found to suffer from uterine cancer which gives an incidence of malignancy of 2-32 %.
Of these 22 histologically verified cancers 12 were adenocarcinomata and 10 squamous malignancies. 20 of these or 90 9y% had positive smears and 2 (histologically adenoacanthomata) had been missed. 4 of these positive cases or 18 % were picked up by screening 314 Proceedings of the Royal Society of Medicine 24 and would otherwise probably have passed unnoticed until the lesion had progressed sufficiently to cause clinical symptoms and signs. In 2 of these the first biopsy reports were negative and the diagnosis was histologically verified only at a later date. One similar case (positive smear, negative biopsy) is still under observation and has not been included in this series. Two false positive reports were given. noma cells (relapse after radium treatment). x 1050.
CONCLUSIONS
(1) We found the vaginal smear to be a very useful method for spotting early, clinically unsuspected cancer.
(2) A negative smear does not exclude malignancy and should not create a feeling of security.
(3) A positive smear must be taken seriously and indicates the necessity for a close followup.
(4) Smear and biopsy are complementary methods to an identical aim. Neither is perfect and both should be employed. I wish to thank Professor Kellar for kindly allowing me to use the photomicrograph of the tadpole cell.
